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FRAMEWORK FOR CABINET STRUCTURE 

This is a Continuation in Part of US. application Ser. 
No. 07/348,562, ?led May 8, 1989 now US. Pat. No. 5 
4,954,007. 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The invention relates generally to cabinets and, more 10 

particularly, to a simple cabinet frame structure for 
housing electrical and electronic equipment and the 
like. 

2. Description of Related Art 
Many cabinet con?gurations for containing and pro 

tecting electrical assemblies have been developed in the 
last half century to house everything from complex 
vacuum tubes and other easily damaged components of 
the past to state of the art compact high speed hybrid 
circuits. Today electronic and electrical assemblies dif 
fer as to the space and proportions necessary to house 
them. While a cabinet the size of several refrigerators 
may be necessary to house a complex high voltage 
switching system, a cabinet the size of a phone book 
may be needed to house a more compact electrical 
arrangement. Although many cabinet structures have 
evolved, a basic cabinet frame structure that provides 
strength, ease of assembly, interchangeable simple parts 
in both a large or small structure, has yet to be realized. 
A number of attempts have been made to provide a 

cabinet which satis?es these criteria, but typically either 
the cost or the complexity or both, and the size, versatil 
ity or strength has been less than desirable. By way of 
example, the following US. patents disclose either 
welded or modular frame assemblies representative of 
cabinet structures developed over the last 50 years: 
US. Pat. No. 2,167,525: Rosendale 
U.S. Pat. No. 3,265,419: Durnbaugh et al. 
US. Pat. No. 3,182,846: La Kaff 
U.S. Pat. No. 3,919,603: Salvati et al. 
The patents to Rosendale and Durnbaugh et al. both 

disclose welded cabinet structures. Rosendale employs 
gussets, triangular pieces of metal, welded in each cor 
ner to hold three mutually perpendicular struts in a 
corner arrangement. Durnbaugh et al. eliminates such 
gusset members and welds his strut members directly 
intersectingly together. However, each of their three 
strut members which form each corner have different 
end cross-sectional configurations and end pro?les 
which complicates manufacture and construction of 
their frame. Additionally, four welds are desired to join 
the struts to create a rigid frame structure. The cabinet 
structures of Rosendale and Durnbaugh et al. therefore 
are very labor intensive. 
The patents to La Kaff, and Salvati disclose cabinet 

con?gurations that involve mechanical assembly. In La 
Kaff, side frame struts are coupled to top and base mem‘ 
bers using engaging elements formed of generally rect 
angular aluminum blocks, which are attached by weld 
ing to the top and bottom members and struts. The 
engaging elements have frustoconical portions con?g 
ured to ?t snugly together. The top and base members 
are mated via the engaging elements, and bolted to 
gether. Both manufacturing costs and lack of versatility 
make this frame an undesirable alternative. Salvati et al. 
disclose a switch board frame assembly including a 
corner tie for supporting three structural corner mem 
bers together. The corner tie has three perpendicular 
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2 
legs rectangularly shaped with three sides and out 
wardly facing ?anges, the three struts being slid over 
the leg portions. However, the struts and leg portions 
have different cross-sectional con?gurations, and the 
corner tie is of a generally complex con?guration, such 
that this frame structure is not conducive to low cost 
manufacturing techniques. 

It would be an advancement in the art to provide a 
simple cabinet that eliminates the aforementioned disad 
vantages of the prior art. 

SUMMARY OF INVENTION 

It is therefore an object of the present invention to 
provide a cabinet frame structure in which manufacture 
and construction is simpli?ed. 

It is another object of this invention to provide a 
cabinet frame structure that has good strength but is 
relatively light in weight. 

It is still another object of the present invention to 
provide a cabinet frame structure that can be built from 
a few basic standardized elements, by lay persons with 
out special skill or special tools. 
A cabinet frame structure according to the present 

invention includes structural frame members or elon 
gated struts which comprise elongated tubular members 
having adjacent out-turning ?anges or margins which 
extend along the member. The structural frame mem 
bers may be affixed together to form corner arrange 
ments for a frame structure in either modular or welded 
combinations. 

In a modular combination, a frame structure includes 
corner members having substantially block-shaped por 
tions with engaging protrusions extending outwardly 
therefrom at predetermined angles, dependent on the 
geometrical con?guration of the corner desired. The 
structural frame members are slidably inserted over the 
engaging protrusions, and these parts are secured to 
gether by a fastening means. 

In a welded combination, the structural frame mem 
bers are welded together in a unique but rigid corner 
construction. Three intersecting structural frame mem 
bers are formed for mutual abutment in a trihedral cor 
ner arrangement by tailoring the flanges to be abut 
tingly located. More speci?cally, the ?anges of the 
three members are formed so that at least one of the 
?anges of any one of the structural members abuts at 
least one of the ?anges of one of the other two struc 
tural members. The entire corner arrangement may be 
held rigidly together by welding abutting ?anges to 
gether. A cabinet frame can be constructed with a mini 
mum of internal welds. Moreover, welds may be made, 
such as external welds, joining the elongated tubular 
members. _ 

Other and further objects, advantages and character 
istics features of the present invention will become 
readily apparent from the following detailed descrip 
tions of preferred embodiments of the invention when 
taken in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a perspective view of a basic cabinet frame 
structure built in accordance with the principles of the 
invention; 
FIG. 1a is a partial view of a typical structural mem 

ber of the frame structure of FIG. 1; 
FIG. 1b is a partial view of another embodiment of a 

typical structural member for the frame structure of 
FIG. 1; 
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FIG. 1c is a partial view of another embodiment of a 
typical structural member that may be used in the frame 
structure of FIG. 1; 
FIG. 1a’ is a partial view of yet another embodiment 

of a typical structural member; 
FIG. 2 is a perspective, exploded view of a modular 

frame comer arrangement according to the invention; 
FIG. 3 is a side view, partially broken away, after 

assembly of the frame corner arrangement shown in 
FIG. 3; 
FIG. 3a is a perspective view of another embodiment 

of a modular frame corner arrangement; 
FIG. 4 is a perspective, exploded view of a frame 

corner arrangement of a welded embodiment of the 
invention; 
FIG. 5a and b are perspective views of the corner 

arrangement shown in FIG. 4 in welded assembly, and 
FIG. 6a—c are perspective views of alternative em 

bodiments of welded assemblies. 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

Referring now with more particularity to the draw 
ings, wherein like or similar parts are designated by the 
same or primed numerals throughout the various ?g 
ures, a basic frame structure 10 built in accordance with 
the principles of the invention is shown in FIG. 1. The 
basic frame structure 10 may be rectangularly shaped as 
shown having four elongated vertical structural mem 
bers 12, four elongated horizontal top structural mem 
bers 14 and four elongated horizontal base structural 
members 16, all secured together in a generally perpen 
dicular relationship at eight corner points. The inter 
secting corners are secured together by simple and 
economical construction means described below. 
As shown in FIG. 10 each of the elongated structural 

members 12, 14 and 16 may comprise a generally square 
substantially closed tube having four walls 20, 22, 24 
and 26. Two adjacent walls 20 and 22 substantially meet 
or abut at one corner 38 of the tube but turn outwardly 
forming ?anges 30, 32 at about right angles to each 
other. Flanges 30 and 32 are preferably essentially co 
planar with walls 22 and 20, respectively, forming right 
angle ?anges. These flanges 30, 32 extend along the 
length of the tube and provide recessed surfaces 34 to 
which formed sheet metal coverings or the like (not 
shown) can be mounted to form outer surfaces for a 
cabinet. The structural members 12, 14 and 16 may be 
fabricated by roll forming and may be made of 11 gauge 
cold rolled steel, for example. The two ?anges may be 
tack welded together or continuous bead welded along 
the extent of the abutting out-turning corners 38 of the 
tube, for example, to provide additional strength to the 
structural members if desired. 

Alternatively, as shown in FIG. 1b, each elongated 
structural member l2, l4 and 16 may comprise a square 
shaped tubular beam having four walls 20', 22', 24’ and 
26' and four corners 21, 23, 25 and 27 with two ?anges 
30’ and 32', along one of the corners. Flanges 30’ and 32' 
preferably are essentially coplanar with walls 22' and 
20', forming right angle ?anges. The unibody structural 
member shown in FIG. 1b may be fabricated by extrud 
ing aluminum, the ?anges of the extruded structure 
being thicker than the walls thereof, for example. 

In yet a further embodiment, as shown in FIG. 1c, 
each elongated structural member 12, 14 and 16 may 
comprise a generally square substantially closed tube 
having four walls 20, 22, 24 and 26. Two adjacent walls 
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4 
20 and 22 substantially meet or abut at one corner 38 of 
the tube, one wall 20 turning outwardly therefrom 
forming ?ange 30. Flange 30 is preferably coplanar with 
wall 22, forming a single right angle ?ange. The two 
walls 20 and 22 may be tack welded together or contin 
uous bead welded along the extent where they substan 
tially meet or abut namely corner 38, for example, to 
provide additional strength to the structural member, if 
desired. The single ?ange embodiment may be roll 
formed, for example. Alternatively, the single ?ange 
embodiment may take the form of a unibody single 
?ange structural member as shown in FIG. 1d, which 
may be fabricated by aluminum extrusion, for example. 
The unibody embodiment comprises a square shaped 
tubular beam having four walls 20’, 22', 24’ and 26’ and 
four corners 21, 23, 25 and 27 with one ?ange 30' along 
one of the corners 27. Flange 30' is preferably coplanar 
with wall 22', forming a single right angle ?ange with 
the tubular beam. 
A modular embodiment for securing the above 

described structural members together in rigid corner 
arrangements is shown in FIGS. 2 and 3. Corner mem 
ber 40 is used to hold the structural members together, 
such as two of the base members 16 and a vertical mem 
ber 12, for example, as is shown in FIG. 2. Corner mem 
ber 40 is a one piece monolithic element that has three 
mutually perpendicular rectangularly shaped block 
shaped protrusions 42 extending outwardly from three 
mutually perpendicular faces 44 of a block-shaped por’ 
tion 46. The rectangularly block-shaped protrusions 42 
of corner member 40 are of the same general cross-sec 
tional configuration or shape as the cross-sectional 
opening 48 of the structural members but of a slightly 
smaller size, so as to be slidably insertable into the end 
portion of the structural members. 
Threaded holes 50 are formed across the lateral ex 

tent of block-shaped protrusions 42, typically from an 
outer surface 52 to an inner surface 54, thereof. Fasten 
ing means such as three locking set screws 56 are in 
serted into the threaded holes 50. The structural mem 
bers are slid over the block-shaped protrusions 42, the 
ends 58 of the tube portions of the structural members 
resting or abutting against faces 44 of the block-shaped 
portion 46 of corner member 40. The ?anges at the end 
portions of the three structural members are preferably 
formed so that corresponding intersecting ?anges 30 
and 32 mutually abut. Accordingly, ?anges 30 and 32 
may have there intersecting ends cut at about a 45° 
angle from the end of the tube 58. Holes 60 are formed 
in one of the outer walls 24 (or perhaps 26) of the struc 
tural members 12 and 16 in predetermined locations 
such that these holes are aligned with the threaded 
holes 50 to provide access to the set screws 56 therein 
when the structural members 12 and 16 and corner 
members 40 are assembled. Holes 60 may be smaller 
than the threaded holes 50 but large enough to access 
set screws by a wrench such as an allen wrench, for 
example, should the set screws be of the hex socket 
type. The structural members 12 and 16 for example are 
securely fastened together with the corner member 40 
by tightening set screws 56 against inner walls 62 of the 
structural members, as shown in FIG. 3. To provide a 
smooth corner appearance, removable plugs 64 (shown 
in FIG. 2) may be pressed into the threaded holes 50 
after the set screws 56, for example. 

All corners for a cabinet frame structure can be con 
structed similarly. However, corner arrangements in 
some cases may have only two perpendicular protru 
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sions, while in other cases four mutually perpendicular 
protrusions may be necessary. Additionally, while 
structural members 12, 14, 16 have been illustrated com 
prising substantially closed tubes with two outwardly 
?anges as illustrated in FIG. 1a, unibody structural 
members as illustrated in FIG. 1b may be employed. 
Additionally, one or more of each of the structural 
members comprising a modular corner arrangement 
may have a single ?ange, such as the structural mem 
bers illustrated in FIGS. 1c or d. An example of such a 
corner arrangement is shown in FIG. 30 wherein struc 
tural member 12 has two right angle ?anges and the two 
other structural members 14' and 16' have single right 
angle ?anges 30. The ?anges at the end portions of these 
structural members preferably are formed such that 
corresponding intersecting ?anges mutually abut, 
which adds rigidity to the corner structure. For exam 
ple, in FIG. 3a ?anges 30 of structure member 14' and 
16' and ?anges 30 and 32 of structural members 12 may 
be cut from the end of structural members at about a 45° 
angle, the cut ?ange ends 30 of structure members 14' 
and 16’ being adjacently abutted with the cut flange 
ends 30 and 32 of structural member 12. An entire cabi 
net frame structure therefore can be fabricated using 
simple and easily manufactured parts and assembled 
using ordinary hand tools by lay persons without any 
special training. Additionally, the frame structure can 
be shipped assembled or unassembled in a kit form. 
FIG. 4, 5a and 5b illustrates an alternative embodi 

ment of a comer construction for the frame structural 
members formed to allow mutual connection by weld 
ing. Referring more particular to FIG. 4, the structural 
frame members such as two bottom members 16, desig 
nated more particularly as 16a and 16b, and a vertical 
member 12 are assembled in a substantially mutual per 
pendicular arrangement to form a corner structure. The 
walls of the structural members 12, 16a and 16b are 
substantially the same width designated generally by 
reference letter “w”, as are all the ?anges designated 
generally by reference letter “i”. 
The ?anges 70 and 72 of a ?rst of the structural mem 

bers 12 are shorter than the longitudinal extent of the 
walls (20, 22, 24, 26) of the tube portion by an amount 
approximately equal to the width (f) of ?anges of sec 
ond and third structural members 16a and 16b and the 
walls widths (w) of walls thereof. As to the second and 
third structural members 160 and 16b, one of the ?anges 
of each extend to the respective ends 58 thereof (the 
entire length of the structural member), as full length 
?anges 74 and 76, and the other of the ?anges of these 
structural members are cut from the ends 58 at about a 
45° angle, as cut ?anges 78 and 80. The ?ange geometry 
of the three structural members provides self ?xturing 
for assembling the members in a very accurate and 
square corner arrangement without the need for expen 
sive ?xturing parts and devices. 
FIG. 5a shows the assembly of ?rst, second and third 

structural members 12, 16a and 16b. Second and third 
structural members 160 and 16b are intersectingly abut 
ted in a right angle relationship with the cut ?anges 78 
and 80 in mutual abutment and full ?anges 74 and 76 in 
mutual abutment. First structural member 12 intersects 
second and third structural members 160 and 16b to 
form a trihedral arrangement, the end portions 81 and 
83 of inside walls 20 and 22 abutting the ends 58 of 
structural members 16b and 16a, respectively. Addition 
ally, the shorter ?anges 70 and 72 of structural member 
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12 abut respective ones of full ?anges 76 and 74 of sec 
ond and third members 160 and 16b. 
To secure the members together, ?rst structural 

member 12 may be securely attached to second and 
third structural members 16a and 16b by welding re 
spective ones of ?anges 70 and 72 to full ?anges 76 and 
74 forming weld 82. In a single weld process all three 
structural members in this corner arrangement (12, 16a 
and 16b) can be welded securely together. Alterna 
tively, if additional strength is desired, the tube portion 
of ?rst structural member 12 can be welded to the tube 
portion of second and third structural members 160 and 
16b at the external abutting walls thereof, as welds 84 
and 86, as shown in FIG. 5b. External welds 84 and 86 
may be ground off to provide a smooth outer surface for 
the frame structure. However, if no external welds are 
desired, strength may be added to corner structure by 
welding either the cut ?anges 78 and 80 together, or the 
full length ?anges 74 and 76 together, or perhaps both. 
Other weld combinations are possible. The above de 
scribed corner arrangement can be implemented to 
build an entire frame wherein a squareness of i of an 
inch can easily be achieved. 
FIG. 6a, 6b and 6c illustrate other examples of welded 

corner constructions which may comprise structural 
members employing various combinations of double 
?ange structural members and single ?ange structural 
members, such as those structural members illustrated 
in FIGS. 1a-ld. For example, the corner structure 90 
illustrated in FIG. 60 includes two single ?ange struc 
tural members 160' and 16b’ and a double ?ange struc 
tural member 12 welded together in a trihedral arrange 
ment. The ?anges 70 and 72 of the double ?ange struc 
ture member 12 mutually abut with the ?anges 76' and 
74’ respectively of single ?ange structural member 160' 
and 16b’, the mutually abutting ?anges preferably being 
welded together. The inside walls 22’ of structural 
members 16a’, 16b’ are coplanar with the ?anges 74' and 
76' respectively providing ?at surfaces where panel 
mounts or retma rails may be af?xed, for example. 

Alternately, the corner structure 92 illustrated in 
FIG. 6b has two double ?ange structural members 160 
and 16b affixed to a single ?ange structural member 12' 
in a trihedral arrangement. The ?anges 74, 78 of struc 
tural member 160 mutually abuts ?anges 76, 80, respec 
tively, of structural member 1617, and ?ange 70' of struc 
tural member 12’ mutually abuts ?ange 76 of structural 
member 16b. The mutually abutting ?anges are prefera 
bly welded together forming welds 82. 
Another corner arrangement 94 may comprise, for 

example, three single ?ange structural members, as 
illustrated in FIG. 60. In this corner arrangement, 
?anges 78’ and 80' of structural members 16a’ and 16b’ 
mutually abut; while ?ange 70' of structural member 12’ 
abuts the corner 38' of structural member 16b’. The 
mutually abutting flanges 78' and 80’ may be welded 
together forming weld 82, and ?ange 70' welded to the 
corner 38' of structural member 16b’, for example. 

In any one of the illustrations of the above-described 
welded embodiments, the respective mutually abutting 
tube portions of the structural members in the corner 
arrangements may be welded together as shown and 
described for the embodiment illustrated in FIGS. 50 
and 5b, for example. Of course many other possible 
combination corner arrangements are possible utilizing 
combinations of single and double ?ange structural 
members, which are deemed to come within the scope 
of this description. Additionally, while three structural 
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members have been illustrated in the above-described 
embodiments, two structural members could be used in 
combination, four structural members, or more. 
While preferred embodiments of corner arrange 

ments have been described with structural members 
intersecting mutually perpendicularly, corners may be 
formed at other angles, as needed for the particular 
cabinet con?guration. Additionally, the structural 
members and the corner elements may be standardized 
so that only a few standardized parts are required to 
build a cabinet frame structure. Furthermore, the frame 
work can be loosely assembled, then tighten at a later 
time. In the preferred embodiments described above, 
production cost of the frame structures are substantially 
reduced over prior art structures. Although the con~ 
struction is simple, the framework provides ?anges that 
will meet standards imposed on the industry for housing 
electronics. 
New and improved frame structures are thus pro 

vided. However, various modi?cations may be made to 
the above~described preferred embodiments without 
departing from the scope of the invention. For example, 
while metallic materials may be used to form the vari 
ous above described components, structural members 
and corner members may also be made of other materi 
als such as plastic and perhaps bonded together by glu 
ing rather than welding. Accordingly, it should be un 
derstood that although the invention has been described 
and shown for various particular embodiments, never 
theless various changes and modi?cations obvious to a 
person of ordinary skill in the art to which the invention 
pertains are deemed to lie within the spirit and scope of 
the invention as set forth in the following claims. 
What is claimed is: 
1. A corner structure for a frame cabinet structure, 

comprising: 
a plurality of structural members, each structure 
member comprising a substantially closed square 
shaped tubular member having four walls and four 
corners therebetween, each tube having a substan 
tially right angle ?ange at one of said corners, two 
of said four walls substantially adjacently abutting 
at said corner but with one wall turning outwardly 
therefore to form said ?ange substantially coplanar 
with the terminal end of the other substantially 
adjacent abutting wall and said two walls being 
welded together at said one corner where they 
substantially abut said plurality of structural mem 
bers being arranged in an intersecting arrangement, 
said intersecting structural members having ?anges 
formed such that at least one of said ?anges of one 
of said plurality of structural members mutually 
abuts with at least one of the ?anges of another of 
said structural members, and 

means for securely attaching said plurality of struc 
tural members in a rigid corner arrangement. 

2. The corner structure de?ned in claim 1 wherein 
said securely attaching means comprises welds securely 
?xing said structural members together. 

3. The corner structure de?ned in claim 1 wherein 
said securely attaching means comprises a unitary cor 
ner member having a block-shaped portion with at least 
two adjacent surfaces and block-shaped protrusions 
extending outwardly from said two adjacent surfaces 
respectively; 

said two protrusions of said corner member slidably 
inserted into one each of said structural members; 
and 
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8 
means for securely fastening said members and pro 

trusions. 
4. The corner structure de?ned in claim 1 wherein 

said structural members are unibody structural mem 
bers. 

5. The corner structure de?ned in claim 4 wherein 
said securely attaching means comprises welds. 

6. The corner. structure de?ned in claim 4 wherein 
said securely attaching means comprises a unitary cor 
ner member having a block-shaped portion with at least 
two adjacent surface and block-shaped protrusions ex_ 
tending outwardly from said two surfaces respectively; 

said two protrusions of said corner member slidably 
inserted into one each of said structural members; 
and 

means for securely fastening said members and pro~ 
trusions. 

7. A frame structure for a cabinet, comprising: 
a plurality of structural members each structural 
member comprising a substantially closed square 
shaped tube having four walls, four corners there 
between and two end portions, the four walls form 
ing a hole therethrough, two of said four walls 
substantially adjacently abutting at one of said four 
corners but one of said two walls turning and ex 
tending outwardly therefrom to form a ?ange sub 
stantially coplanar with the terminal end of the 
other substantially adjacent abutting wall and said 
two walls being welded together at said one corner 
where they substantially abut; and 

means for securely attaching said plurality of struc 
tural members in a rigid corner arrangement. 

8. The frame structure de?ned in claim 7 wherein said 
means for securely attaching said structural members 
comprises a unitary corner member having a block 
shaped portion with three block-shaped protrusions 
extending outwardly therefrom, three of said plurality 
of structural members being slid over respective ones of 
said block-shaped protrusions, and means for securing 
said corner member to said structural members. 

9. The frame structure de?ned in claim 8 wherein said 
means for securing said corner member and structural 
members comprises three threaded elements, said three 
block-shaped protrusions each having a threaded hole 
therethrough across their lateral extent, said threaded 
elements disposed in said threaded holes for securely 
engaging said structural members to hold said structural 
members and corner element together. 

10. The frame structure de?ned in claim 7 wherein 
said means for securely attaching structural members in 
corner arrangement comprises welding a ?rst, second 
and third of said plurality of structural members in an 
intersecting relationship forming a trihedral point as a 
corner of the frame. 

11. The frame structure de?ned in claim 10 wherein 
said welding said ?rst, second and third structural mem 
bers comprises arranging said intersecting structural 
members such that at least one of said ?anges mutually 
abut with at least one of the ?anges of another structural 
member and a weld joining said mutually abutting 
?anges, and welds joining the walls of said structural 
members together. 

12. The frame structure de?ned in claim 11 wherein 
said mutually abutting ?anges are cut at about a 45° 
angle. 

13. The frame structure de?ned in claim 11 wherein 
said welds comprise tack welds. 
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14. A structural member for a cabinet frame structure substantially adjacent abutting wall and said two 
comprising: walls being welded together at said one corner 

a substantially closed square shaped tubular member where they substantially abut. 
having four walls and four corners, two of said 15. The structural member de?ned in claim 14 
walls substantially adjacently abutting at one of 5 wherein said structural member is roll formed. 
said corners one of said walls turning and extend- 16. The structural member de?ned in claim 14 
ing outwardly therefrom to form a ?ange substan- wherein said ?ange is a right angle ?ange. 
tially coplanar with the terminal end of the other * * * “ * 
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